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Science 


The Light Switch, the Heavy Responsibility 


by David Van Baak 


I flip a switch, and the light comes on; 
how familiar but very remarkable is this ev- 
eryday energy transaction. It’s worth look- 
ing a little deeper at what’s going on. 

Where | live, the electricity I use comes 
from a dynamo some fifty miles away. At 
the heart of this machine is a finely balanced 
mass of steel and copper, weighing a few 
dozen tons but whirling on its axis at a pre- 
cisely controlled 3600 revolutions per minute. 
The metal on the periphery of this armature 
is moving at nearly supersonic speeds, but 
with only millimeter clearances, inside a sta- 
tionary electromagnet; in the whirling cop- 
per wires, the magnetic field pushes a flow of 
charged particles out of the dynamo and into 
the wires that supply me in the city. When I 
flip the switch, I provide yet another circuit 
through which the generator pushes electric 
charges. 

We are familiar with the flow of energy, 
first latent in the coal, next blatant in a fire, 
then turning water into steam to spin the 
turbine that drives this dynamo which lights 
my bulb on demand; but we are not always 
so aware of the other transaction that occurs 
at every flip of the switch. We usually think 
(if we think at all) of the energy that flows 
from the supply station to the consumer, but 
here I want us to think about another flow, a 
separate transaction, that we cause in light- 
ing our bulb. In completing a circuit, we 
cause an extra electric current to flow 
through our bulb, and thus we increase the 
current that flows through those copper wires 
in the spinning generator. The steam tur- 
bine now has to do extra work to push those 
current-carrying wires through the magnetic 
field; that work comes from a throttle open- 
ing a bit further to admit more steam, and 
ultimately of course from the burning of a 
little more coal to generate the electrical en- 
ergy we use. Focus now on that reverse in- 
fluence that propagates backwards, from our 
choice at the switch to that increased de- 
mand on the power plant. 

One can imagine a very different way to 
manage an electrical industry; in an ad- 
equately planned economy, a specified quan- 
tity of electrical energy could be generated, 
and parceled out on a first-come, first-served 
basis among the consumers. If demand were 


to exceed the fixed supply, some rationing 
would have to be imposed to allocate the 
energy produced. But our energy economy 
is demand-driven, with extra energy trans- 
formed into electrical form at every flip of 
the switch; instead of centralized rationing, 
we have entirely decentralized decision- 
making, and we get our energy “on de- 
mand.” We have perfect democracy in the 
energy market; my switch is just as good as 
yours in communicating energy demand 
back to the generator. 

Every time I flip the switch, | vote for 
some coal to be consumed. If our energy 
supply were decided by some central plan- 
ners, I could readily allocate to them the full 
responsibilities for the consequences of that 
consumption of coal; but since in practice 
energy supply is decided by people voting 
with their switches, it seems to me that the 
responsibility is just as decentralized as the 
control. It follows from this line of thought 
that in our energy economy, it is futile and 
deeply self-deceiving to blame energy com- 
panies for the environmental health and 
safety consequences of energy production; 
rather, we the energy voters can take indi- 
vidually our proportional shares, and collec- 
tively the entire burden, of the responsibility 
that goes along with the use of energy. 


Suggested Reading : Energy and Prob- 
lems of a Technical Society, Jack J. Kraushaar 
and Robert A. Ristinen (John Wiley and 
Sons, 1984); Energy, Roger A. Hinrichs 
(Saunders, 1992). 
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